Dot Structure

char queue[MAX][10]; ERHER (O
int head, tail, x, y;

<0> Initialize Queue Qhead =0
<1> Enqueue (Add) Qtail = 0
<2> Dequeue (Remove) Qsize =0
<3> List Queue

<Q> Quit

Which option <0-3,Q> ? 1

<< Append items to the end of the queue >>
=> item to enqueue : orange
=> item to enqueue : apple
=> item to enqueue :

Queue [5%1] 1

SER A T e 1-6

void Queuelnit(){ int QueueEmpty(){
head=tail=0; return /] (2)
b b
int Qsize(){ int QueueFull(){
return // (1) return // (3)
b b
void displayQueuelnfo(){
gotoxy(50,02);
printf("QHead = %?2d", head);
gotoxy(50,03);
printf("QTail = %?2d", tail);
gotoxy(50,04);
printf("QSize = %?2d", Qsize());
b
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void enqueue(char item[]){
if(QueueFull())
printf("Sorry - Queue Full'\n");

else{
_//(4)
b
b
void dequeue(char item[])<
if(QueueEmpty())
printf("Sorry - Queue Empty!'\n");
else{
printf("Item %10s removed\n",___);
___ /7 (5)
b
by

Queue %71

void QueueAdd(){
char item[10];
printf("<< Add items >>\n");
y = whereY();

do{
gotoxy(1,y);
printf(" => item to enqueue : ");
fflush(stdin); gets(item);

y = whereY();

if(strlen(item)>0) enqueue(item);

displayQueuelnfo();
rwhile(strlen(item)>0 && !'QueueFull());
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void listQueue(){

inti;

if(QueueEmpty())
printf("\nSorry - Queue is empty '\n");

else{
printf("\n<< Items in queue >>\n");
for(i= ) /1 (6)

printf("<%02d> %10s\n", i, queueli]);
b
system("pause");
b
Queue [5%1] 5

void displayMenu(){
printf(" <0> Initialize Queue \n");
printf(" <1> Enqueue (Add) \n");
printf(" <2> Dequeue (Remove) \n");
printf(" <3> List Queue \n");
printf(" <Q> Quit \n");
b
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main(){

char option, item[10];

Queuelnit();

do{
clrscr(); displayMenu();
printf("Which option <0-3,Q>? ");
getxy(&x,&y); displayQueuelnfo();
gotoxy(x,y); option=getche();
option=toupper(option);
printf("\n\n");

switch(option){
—> p.8
by
ywhile(option!="'Q");
b
Queue [EF| 7
main(){
Queuelnit();
do{
—> p./
switch(option){
case'0":
case'l": Queuelnit(); break;
case'l’:
case'A’": QueueAdd(); break;
case'2":
case'D": dequeue(item); break;
case'3":
case'l': listQueue(); break;
b
Fwhile(option!="'Q");
b
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#define MAX 10
char stack[MAX][10];
int top, X, v;

Data Strueture

BEREE )

<0> Initialize stack
<1> Push (Add)

<2> Pop (Remove)
<3> List Stack

<Q> Quit

Which option <0-3,Q> ?

1

Top = -1

Stack size = 0

<< Add items to the top of the stack >>

=> item to push : A
=> jtem to push : B
=> item to push : C
=> item to push :

Stack Hi &

Top = 2

Stack size = 3

SERCLA T HES 1-6
int StackEmpty(){

void StackInit(){
top=-1;
)

s

return____ // (1)

int StackFull()<{

s

return___ // (2)

void push(char item[]){
if(StackFull())

printf("Sorry - Stack Full!\n");

else{

__ /1 (3)
¥

b
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void pop(char item[]){
if(StackEmpty())
printf("Sorry - Stack Empty!\n");
else{
printf("Item %10s removed.\n", );
/] (4)
b
system("pause"); int StackSize(){
} return___ // (5)
void DisplayStackInfo(){ ;
gotoxy(50,02);
printf("Top = %?2d", top);
gotoxy(50,03);
printf("Stack size = %?2d", StackSize());
by
Stack Hi & 3

void StackAdd(){
char item[10];
printf("<< Add items >>\n");
y = whereY();

do{
gotoxy(1,y);
printf(" => item to push : ");
fflush(stdin); gets(item);
y = whereY();

if(strlen(item)>0) push(item);
DisplayStackInfo();
rwhile(strlen(item)>0 && !StackFull()),;

Stack M 4




void ListStack(){
inti;
if(StackEmpty())
printf("\nSorry - Stack empty!\n");
else{
printf("\n<< Items in Stack >>\n");

for(i= ) /1 (6)
printf("<%02d> %10s\n", i, stack[i]);

¥

system("pause");

Stack Hi& 5

void DisplayMenu(){
printf(" <0> Initialize stack \n");
printf(" <1> Push (Add) \n");
printf(" <2> Pop (Remove) \n");
printf(" <3> List Stack \n");

printf(" <Q> Quit \n");
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main(){
char opt, item[10];

int valid;
StacklInit();
do{
... DisplayMenu();
... DisplayStackInfo(); —> p.8
... opt=toupper(getche());
switch(opt){
case'0': StackInit(); break;
case'l': StackAdd(); break;
case'2": pop(item); break;
case'3": ListStack(); break;

}

*while(opt!='Q");

} Stack Hi &

do{
clrscr(); DisplayMenu();
printf("Which option <0-3,Q>? ");
getxy(&x,&y); DisplayStackInfo();
gotoxy(X,y); opt=toupper(getche());
valid=(((opt>="0") && (opt<='3"))
|| (opt=="Q"));
printf("\n\n");
if(valid){
gotoxy(30,24); printf("Error'\n");
_sleep(1500); continue;
b
switch(opt){ — p.7
b
ywhile(opt!="'Q");
Stack Hi 8




® Hﬁlféflﬁjj_ FP R - TR {ng,n,,n5,n,,05,ng,N 3 YR ¢

EIEE] (1994 & )

List[] Next[]

0 —929///]\
la] ng (/3)
2« D] A
34 ﬁ;\\{\z)
4 n, -
5 N 5
6 n, |-888
7 . E
8 - oo
) " IF AR 2 (a)-999

(b)-888

Linked List

May 6, 2013

{nl!n25n35n5,n4,n6’n7}

wr \T_/Hﬁl[ﬁm o ﬁmﬁfﬂﬁg‘?ﬂ“ > DA R g T Al o
N Mgl B

T e
List[] Next[]
0/-999| 1 o
1| n, .
2| n, ,
3| n, 5 ;
4l n, .
50 ng ]
6/ n, |-888| 6
71 ng . ;
o s 8

linked-list-1994.docx

p U e Nexct[Jj% fif -

List[] Next[]

-999

1

e g ng ¥ np A
List[] Next[]

0/-999| 1
1 n, | 3

2| n, | 4
3l n, | 2
4l n,

5| ng

6 n; |-888
7| ng

8 m

page 1



Head =-1, Size=0

List[i]
Next[i]

Add 50

Head =0, Size=1

List[i]
Next[i]

Add 70

Head =0, Size =2

List[i]
Next[i]

Add 30

Head =2, Size =3

List[i]
Next[i]

Add 60

Head =2, Size=4

List[i]
Next[i]

Add 20

Head =4, Size =5

List[i]
Next[i]

Add 80

Head =4, Size =6

List[i]
Next[i]

Lo] L[] L2 3] L4 us] e L7 L8] L9]
so0 | 70 | 30 | 60 | 20 | 80 | 40 | 90 10

1 1 1 1 1 1 1 1 1 1
Lo] L1 L2] U3 L4l 5] uel L7l L8l  L[9]
50

1 1 1 1 1 1 1 1 1 1
Lo] L[] L2 3] L4 us] el L7l L8] L9]
50 |70

177 1 1 1 1 1 1 1 1
L[O] L[1] L[2] L[3] L[4] L[5] L[6] L[7] L[8] L[9]
50 520 | 30

1 a1 o 1 1 1 1 1 1 1
Lo] L[] L2 3] L4 us] e L7 LS8 9]
50 S§~J0 | 30 |5 60

3 ——T [~0 1 1 1 1 1 1 1
Lo] L1 L2 U3 L4l 5] uel L7l L8l L[9]
50 §~270 | 30 S560 | 20

3 —T T—o0 1 T~2 1 1 1 1 1
L[O] L[1] L[2] L[3] L[4] L[5] L[6] L[7] L[8] L[9]
50 | 70 §~30 | 60 | 20 |5 80

3 5 —4—0 =1 2 1 1 1 1 1




Add 40
Head =4, Size=7

¥

Lol L1l L2 3] L[4l LSl uel U7l U8l L]
Listfi] | 50<—2z0 | 30 | 60 | 20 | 80 1540
Next[i] | 3 5 6 — 1 2 T 0 1 1 1
Add 90
Head =4, Size =8 ¢
L[O] L[1] L[2] L[3] L[4] L[5] L[6] L[7] L[8] L[9]
Listil | 50 | 70 | 30 | 60 | 20 >80 | 40 l5 90
Next[i] | 3 5——6 | 1 2 7= 0 1 1 1
Add 10
Head =8, Size =9 ¢
Lo] L] L2 L3] L4l LSl el L7l L8] L]
Listlil | 50 | 70 | 30«<l 60 | 20 €—=0 | 40 | 90 | 10
Next[i] | 3 5 6 1 2 7 0 | Tr——4 1
Del 50
Head = 8, Size =8 ¢
Lo] L] L2 L3] L4l LSl el L7l L8] L]
Listi] | 52 | 70 | 30 | 60l 20 | 80 | 40 | 90 | 10
Next[i] | -1 5 6 1 2 | T3 1 4 1
Del 10
Head =4, Size=7 ¢
Lol L] L2 L3] L[4l LSl uel U7l U8l L]
Listi] | 6 | 70 | 30| 60 | 20 | 80 | 40 | 90 | 28
Next[i] | -1 5 6 | 1 2 7 3 1 1 1
Del 90
Head =4, Size=6 ¢
Lo] L] L2 3] L[4l sl Luel L7l L8l L]
Listi] | 56 | 70 | 30<| 60 | 20 | 8 | 40 | %o | 28
Next[i] | -1 5 6 1= 2 1 3 1 1 1
Del 30
Head =4, Size =5 ¢
L[O] L[1] L[2] L[3] L[4] L[5] L[6] L[7] L[8] L[9]
Listi] | s | 70 | 26 | 60 | 20 | 80 |40 | 98 | 28
Next[i] | -1 5 1 1 6— -1 3 1 1 1




Linked List §#3%

Al 0= 1-10 l?a‘tna Structure
SRR TR ERE
#define MAX 10

void ListInit(){
inti;

}
}

head=
for(i=0;i<MAX;i++){ return_(2)_;

_1'

listSize=0; return_(3)_;

char listfMAX][10];
int next[MAX];

int head, X, v,
listSize;

int ListEmpty(){

list[i]=_(1)_ // empty cell 3}
next[i]=-1; // end of list

int ListFull){

+

void displayListinfo(){
gotoxy(50,02); printf("List Head = %2d", head); List Head = 0O
gotoxy(50,03); printf("List Size = %2d", listSize); List Size = 8

head —> g 2 3 4 5

list[i]
next[i]

Linked List $#iZs

no n3 n213n4 n6

1 412 | 7776 | -1

void AddItem(char item[]){ // ¥rig

int nextAvailableCellO){  // #Z=fr
int n=0;

int n, prev, curr; ) .
if(ListFull()) :/t/ﬁ) return -1; /7 (4)

printf("\n\nSorry - List Full!l\n");

else{

return n;

n = nextAvailableCell(); ¥

__list[n]__item___ // (5)

prev = curr = head; // find the insertion point
while(curr!=-1 && strcmp(item,list[curr]) _ 0){

// (6)

prev = curr;

curr = next[curr];

}

if(curr==head){ // add to the front
head = n;
next[n] = (ListEmpty()?-1:curr);

}else{

_ /7 (7)
}

}

} Linked List $#72

listSize++;




+

void ListAddO{

char item[10];
printf("<< Add items to the List >>\n");
y = whereY();

do{
gotoxy(1,y); printf(* => item to add : ");
fflush(stdin); gets(item);
y = whereY();
if(strlen(item)=>0) Addltem(item);
displayListinfo();

Jwhile(strlen(item)>0 && !ListFull());

void listAll(){ // not in order

int n;
printf("\n<< Items currently in List are >>\n");
for(n=0;n<MAX;n++)

printf("'<%2d> %-10s %d\n", n, list[n], next[n]);
system("pause);

void Delltem(char item[ ]){ // THEs delete 1 item
int n, prev, curr;

if(ListEmpty())

else{

printf("\n\nSorry - List Empty!\n");

prev = curr = head; // locate the target item
while(curr!=-1 && (n=strcmp(item,list[curr])) 0){ //(8)
prev=__
curr =

}

If(n==0){ // target found
if(curr==head) // target = first item
head = /7 (9)
else
next[ 1=
printf("\n\nltem %10s has been removed.\n",item);
strcpy(list[curr],");
next[curr]=__
listSize

printf("\n\nSorry! item %bs not found!\n", item);




void ListDelete(){
char item[10];
printf("<< Delete i
y = whereY();

do{

gotoxy(1,y); printf(  => item to delete :
fflush(stdin); gets(item);
y = whereY();

tems from the List >>\n");

if(strlen(item)>0) Delltem(item);
displayListinfo();
Jwhile(strlen(item)>0 && ILiStEmpty());

");

void displayList(){
int n;

ifC__ )

// ordered list

printf("\n\nSorry - List is empty \n");

else{

// (10)

printf("\n\n<< Items currently in List are >>\n");

n=head;

while(__ ){

printf("<%2d> %-10s\n", n, list[n]);

n=
+
be

system("pause™);

void displayMenu(){

printf(" <O> Initialize List \n");

printf(" <A> List Add

\n");

printf("" <D> List Remove \n");

printf("" <L> Display List
printf(" <T> Test Data
printf("" <Q> Quit

\n");
\n");
\n");




head=0

void testdata(){
strcpy(list[0],"n0"); next[0]=1;
strcpy(list[1],"n1"); next[1]=3;
strcpy(list[2],"n3"); next[2]=4;
strepy(list[3],"n2"); next[3]=2;
strcpy(list[4],"n4"™); next[4]=7;

strcpy(list[5],"'n6"); next[5]=6;
strcpy(list[6],"'n7™); next[6]=-1;
strcpy(list[7],"n5"); next[7]=5;
strcpy(list[8]," '); next[8]=-1;
strcpy(list[9]," "); next[9]=-1;
listSize=8;

listAllQ);

head =™ 0

2 3 4

list[i] | NO

N3 pn2_

next[i]| 1

=7 3

Linked List $#3

main(){

char option; int valid;
ListInit();

do{

clrscr(); displayMenu();
printf(""Which option <0-3,Q> ? ");
getxy(&x,&y); displayListinfo();

gotoxy(X,y); option=getche();
option=toupper(option); printf("\n\n");

switch(option){
case'O': ListInit(); break;
case'A': ListAdd(); break;
case'D': ListDelete(); break;
case'L': displayList(); break;
case'X': listAll(); break;
case'T': testdata(); break;

}

Ywhile(option!='Q");

}

Linked List ##Z%




Queue 57| int Queue[10];

int head, tail;

112233

void listQueue(){
inti;
for(i=head;i<tail;i++)
printf("%i\t",Queueli]);

Circular Queue fEEREY] 9 0
22

33
head —> § 1
int Queue[10]; B
int head, count; <°“"=> 5
2

void listCQueue()
inti;
for(i=0;i<count;i++){
n = (i+head)%10;
printf("%i\t",Queue[n]);




Stack HfA

9
8
7
6
int Stack[10]; >
/ t
int top; T 433
3 |22
2 | 44
void displayStack() 1 |11
for(i=top; i>=0; i--) 0 | 55
printf("%i\n",Stack[i]);
by
Linked List $is int list[10];
D int next[10];
int head;
head —>¢ 1 2 3 4 5 6 7 8 9
list[i] n0 |_nl n2’an4 N6 N7_5Nn5 X y
next[i] 1/ 3= 42 | 77176 | -1 5 | -1 | -1
void displayLList()
int p = head;
while(p>-1){
printf("%i\n",list[p]);
p = next[p];
b
b




E?%ﬂ%ﬁﬁ% Data Structure

1. [Hi%]] (Array)

V2T HE B

2. [5%]]Queue (FIFO)
f{ﬁbﬁﬁ¥?

J1™* enqueue:
Fz[#=dequeue:

3. iEdiStack (LIFO)
fiZells
{[*

4. G Linked List

HETHEY PR TR j
p LSl
5F“1?ﬁ%Dyﬂgm1C
(R == TR

[y

ﬁl Sl (Array)
RIPTerR

A= SH A S at1c (*1
=\ iﬂ l_’ﬁ): 5|

mE,

2. [5%[]Queue (FIFO)
=25

3. Héi&sgéck (LIFO)

4, %EEkLE ked List

PEJE[%EIH AR

Push%*&%PopF“T¥

e B

Tl KE R

(f¥lhead, next, ..
SET [ 48 (A

f tail
f5F1head

= el |J§\\§%]"}"F‘[ﬁ )

top

head, next

ﬂEnj;'ﬁ\

head / tail

it

AL (B i (E F AR~ R

ﬁFuEdFJDynamlc Memory Allocation
int *ptr = malloc(sizeof(int));

printf (" 2] 6P E]
printf (" 2]

*ptr = 200;

printf ("2
printf ("2 fH] > (i -

free(ptr);

[y ¥ [T

=y

-)

ﬂiffstack top:E =

1P EIER] IR R
P B R 3k)

Al SR
1 Bﬁj /[Jjw—:ﬁ Zp

D %X\n", ptr);
D %d\n", *ptr);

| D %X\n", ptr);
%d\n", *ptr);



sort&search.docx

Binary Search: %75 5%

May 2, 2012

int data[15];
int low, mid, high, target;

low = 0;
high =

14;

mid = (low+high) / 2;

i 0 1 3 4 5 6 7 9/ 10 11 12 13 14
d"[ﬁa > | 4 9 |12| 15|19 |23 | 25|28 31|37 |40 (50|52
target = 28
pass low mid high data|mid] | target ? data[mid]

1 1 8 15 23 target data[mid]

2 target data[mid]

3 target data[mid]

4
target = 4
pass low high mid data|mid] | target ? data[mid]

1 1 8 15 23 target data|mid]

2 target data[mid]

3 target data[mid]

4
target = 11
pass low high mid data|mid] | target ? data[mid]

1 1 8 15 23 target data|mid]

2 target data|mid]

3 target data[mid]

4 target data[mid]

target (11) NOT found!
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pass = pass+1;
while (ok == 0);

sort&search.docx #Eﬁé—aﬂﬁ ?F; May 2, 2012
Binary Search: 57 fsiF
int data[15];
low = 0O;
high = 14;
pos = -1;
while (low<=high && pos==-1) {
mid = (low+high) 7/ 2;
if ( target == data[mid] ) pos = mid;
else if ( target < data[mid] ) high = mid-1;
else low = mid+1;
b
Sequential Search: "fi-fEd
int data[15], pos = -1;
for ( n=0; n<15; n++ )
if ( target==data[n] ) break;
if ( target==data[n] ) pos = n; // if (n<15) pos = n;
Bubble Sort: Efjy#F
char x[100][20];
pass = 1;
for ( pass=1; pass<99; pass++) do{
ok = 1;
(i=0; ; ) (i=0; ; )
if (x[i1 = x[i+1]) { if (x[i1 = x[i+1]) {
t = x[i]; t = x[i];
x[i] = x[i+1]; x[i] = x[i+1];
x[i+1] = t; x[i+1] = t;
ok = 0O;
b b
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